
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



102 Remarks on the Cretaceous and [February, 

REMARKS ON THE CRETACEOUS AND TERTIARY 
FLORA OF THE WESTERN TERRITORIES. 

BY I.EO LESQUEREUX. 

THE following notes were suggested by two valuable commu- 
cations to Nature, in the numbers bearing date June 30 and 
October 6, 1881 ; the first, that of Dr. J. S. Newberry, tending to 
show that the flora of the Dakota group, together with that of 
the Laramie group, are of Cretaceous age ; the second, that of J. 
Starkie Gardner, Esq., of London, contending to the contrary, 
that both those floras are Tertiary. 

As there is not any fixed characters admitted as standard 
points of determination of the age of a fossil flora, phytopalseon- 
tologists have no means of coming to an understanding on the 
subject, except by a comparison of the vegetable remains of the 
divers formations with those of localities whose geological hori- 
zon has been ascertained. 

I take here, for comparison with the plants of the Dakota 
group, the Upper Cretaceous flora of Greenland, Atane ; that of 
Moletin, of Quedlinburg, of the Quader-sandstone of the Hartz 
and other localities of Germany where this formation, generally 
considered as Middle Cretaceous, or Cenomanian, has been 
observed. 

One hundred and seventy specific forms of plants are now 
known from the Dakota group ; they represent six ferns, one 
Equisetum, or seven cryptogamous acrogens ; seven Cycadeae, 
ten conifers, three monocotyledonous plants ; the others, about 
one hundred and fifty, all dicotyledonous angiosperms. 

As far as known until now, the . flora of Atane, Groenland, is 
represented in sixty-three species — thirteen ferns, two Cycadeae, 
ten conifers, three monocotyledonous, while thirty-four, or a little 
more than one-half, are angiosperms. 

The relation of the Atane flora with that of the Dakota group 
is marked by ten identical species : one fern, two conifers and 
seven dicotyledonous ; while quite as distinct an affinity is demon- 
strated by allied types of the genera Ficus, Sassafras, Diospyros 
and Sapindus. 

The flora of Quedlinburg is composed of twenty species ; four 
ferns, four conifers, one monocotyledonous, with eleven angio- 
sperms, a little more than half of the species. Of this group of 
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plants, the relation to the flora of the Dakota group is shown by 
only one identical species, a fern, which is also found at Atane 
and Moletin, while analogy is marked by two species of Myrica 
and a Proteoides. 

Moletin, in eighteen species described of its flora, has one fern, 
four conifers, one monocotyledonous and twelve angiospermous 
plants, these, therefore, constituting two-thirds of the flora. 

Though the number is small, the flora is related to that of the 
Dakota group by identity of one fern, one conifer, both also 
recognized at Atane, and of two dicotyledonous species. This 
is a remarkably close relationship indeed, more intimate than that 
between the Quedlinburg and Moletin floras, and it is positive, 
for the species indicating it, Gleichenia kurriana, Pinus quenstedti, 
Aralia formosa and Magnolia speciosa, all described by Heer, are 
of easily identifiable characters. 

The quader-sandstone of the Hartz is, by its numerous species 
of Credneria, related to the no less numerous representatives of 
the genus Protophyllum of the Dakota group. 

In the Monde des Plantes, by Saporta, the author, who has had 
opportunity to compare specimens of plants of the Cenomanian of 
Bohemia with those of the more common and characteristic spe- 
cies of the Dakota group, remarks, p. 202, that the flora of this 
group presents, if not identical species with those of Bohemia and 
Moravia, at least a number of equivalent forms. 

Mr. Feistmantel says, in a note to Professor Heer, 1 that the 
lower division of the Cretaceous of Bohemia (Perutzer-Schichten) 
is Cenomanian. After naming a number of plants found in the 
sandstone of this formation, he adds that the beds of shale, partly 
between, partly above the sandstone, contain remains of plants, 
ferns, conifers and a mass of dicotyledonous leaves and fresh- 
water shells. Of the forty-nine species determined by him, nine 
are also at Moletin, seven at Niedershoena, while three ferns and 
conifers are present in the Lower Cretaceous of Greenland, and 
four in the Upper, that of Atane. Of the same plants the Da- 
kota group has five, positively identified : Gleichenia kurriana, 
Pinus quenstedti, Sequoia Reichenbachi, Magnolia speciosa and 
Aralia formosa. A sixth might be added, Sequoia fastigiata, but 
its identification is less definite. And still with the flora of Nieder- 
shoena, that of the American Cretaceous is related by one identi- 
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cal species, and the affinity of character of a Pterophyllum, a Cau- 
linites, a Fagus, two species of Ficus, a Myrica and a Daphnogene. 

To set aside the evidence derived from the remains of plants 
indicating synchronism and Cretaceous age of the localities above 
named, it may be said, as it has been done for the Laramie 
group, that vegetable remains are not sufficient authority for the 
determination of the age of a formation. 

But here the determination of the formation from where the re- 
mains are derived, has been first made, or later confirmed by the 
characters of animal remains found in the intercalated or superposed 
strata. Heer states that the Moletin formation is positively referable 
to the quader-sandstone, Cenomanian, overlying the planer of Reuss 
referred to the Turonian ; and of that of Quedlinburg, he states 
that it is referable to the lowest zone of the Belemnitella qnadrata, 
which constitutes the lowest stage of the Senonian or Upper Cre- 
taceous. In the quader-sandstein of the Hartz, from where the 
Credneria species have been obtained, a large number of animal 
remains, mostly of invertebrate and fishes, have been found. 
Stiehler, in his Beitrage, 1 quotes a long list of these genera and 
species, all Cretaceous. It is the same with the animal remains 
found in the strata overlaying the Dakota group in a space of 
more than two thousand feet. 

The objection by Mr. Gardner is, that these so-called Creta- 
ceous animal remains may not or are not generally or specifi- 
cally identical with those of the Middle Cretaceous of Eng- 
land. Of this I am unable to judge. But it is said also that 
the vegetable types of the Dakota group appear too young to 
represent a Cretaceous formation, for some of them are closely 
related to plants of the Miocene. This is true, as it will be 
seen here below ; but that cannot be taken into account in the 
discussion, for the relation is quite as prominent, rather still more 
marked with species of the present vegetation of North America, 
where a number of types of the flora of the Dakota group are 
reproduced in some of the more important and beautiful trees of 
our forests. This is the more remarkable that the affinity is not 
at all observable with the plants of the Lower Tertiary or Eocene 
of the Laramie group. But this refers to the second part of the 
discussion ; before coming to it there are still a few words to say 
on the present objection. 

] Beitrage zur Kentniss der Vorweltlichen Flora, 1857. 
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The Lowest Cretaceous flora of Groenland, that of Come, is 
composed, as far as known, of seventy-five species, of which 
forty-two represent Cryptogamous acrogens, ferns, Lycopods and 
Equisetacese ; nine Cycadeae, seventeen conifers, six monocotyle- 
donous and only one dicotyledonous angiosperm plant. Com- 
posed as it is, the group has rather the character of a Jurassic 
than of a Cretaceous flora. It is, however, related with Atane 
by five identical species, three ferns and two conifers, and also by 
that first or more ancient dicotyledonous plant, a Populus of the 
same type as three other forms of this genus described from 
Atane. 

What conclusions can be derived from the above ? The char- 
acter of the flora of Come being Jurassic, the formation which it 
characterizes cannot be considered as Tertiary. Heer thinks even 
that the true Cretaceous begins with the flora of Atane. But 
admitting Come as lowest Cretaceous, we may follow the relation 
of its flora through Atane, not only with the Dakota group, but 
with all the formations mentioned above from Germany — Qued- 
linburg, Moletin, the Quader-sandstone and others ; and, there- 
fore, to admit the Dakota group to the Tertiary, it would be ne- 
cessary to erase from the Cretaceous, as it is constituted, the 
whole of the formations related to it with Come, or the whole of 
the formations where angiospermous plants have been found. 

On the second question considered in the memoirs of Mr. 
Starkie Gardner and Dr. Newberry, or the relative age of the 
Cretaceous and Lower Tertiary formations of North America in 
comparison with those of England, I have to omit the facts 
derived from animal palaeontology. I can only briefly remark on 
the affinity and disparity of some vegetable types of the Dakota 
group compared to those of the American Eocene (the so-called 
Laramie or Lignitic group); of the Miocene of Carbon, and on the 
relation of the plants of the Lignitic with those of the Eocene of 
England and France. 

From what is known until now of the plants of the American 
formations named above, the flora of the Dakota group is, as said 
already, more distinctly related by analogy and identity of species 
to that of the Miocene than to that of the Lignitic. Except the 
close affinity remarked between Cinnamomum Heerii (U. S. Geol. 
Rept, vi, p. 84, PI. xxvin, f. 11) and Cinnamomum affine (same 
Rept, vn, PI. xxxvii, f. 1-5, 7), I do not know of any Cretaceous 
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species which can be pointed out as indicating a distinct relation to 
plants of the Laramie group. Leaves of Cinnamomum have been 
described by Dr. Newberry from the Orcas island (Descriptions of 
fossil plants- collected by Mr. G. Gibbs) and supposed by the 
author to be referable, partly at least, to Cinnamomum Heerii, de- 
scribed first from Vancouver's island. The author's remark, that 
the specimens, though typically allied to Cinnamomum Scheuch- 
zeri and C. lanceolatum, indicate a larger and thicker leaf, confirms 
his supposition ; for Cinnamomum Heerii, of which a fine specimen, 
preserved entire, has been obtained this year in Kansas for the 
Museum of Comparative Zoology of Cambridge, merely differs 
from C. affine, found at Golden and Carbon, by its more rounded 
base, both species being represented by leaves equally large and 
subcoriaceous. This form, therefore, passes to the Miocene 
through the Eocene without apparent modification. Of smaller 
leaves described from specimens of the Dakota group as Cinna- 
momum Scheuchzeri, a species of which two fine specimens have 
been also procured this year in Kansas, none have been seen in the 
plants of the Lignitic. The ferns of the last group also are without 
analogy to those published by Heer and myself from the Dakota 
group. The same can be said of the conifers, except Abietites 
dubius, which according to Saporta,has,by the scars left by the base 
of the leaves upon the stems, some analogy with Cunninghamites, 
a Cretaceous type. In the monocotyledonous, the palms especially, 
in the angiosperms the types of Populus, Platanus, Quercus, 
Ficus, Laurus, Viburnum, Rhamnus, Juglans, etc., all appear 
without relation to any of those of the Dakota group. Per con- 
tra, when comparing the plants of this Cretaceous formation with 
those of the Miocene of Carbon, even of the Pliocene of Califor- 
nia, we find closely allied types, even identity of characters in 
species of Salix and still more in those of Populus. For exam- 
ple, between Populus elliptica Newby., Illustr. of species, PI. in, f. 
1-2, of the Dakota group, and P. cuneata Newby., ibid., PL xiv, f. 
1-4, of the Union group, no possible difference is found in the 
shape, size and nervation of the leaves. Iri the Cretaceous spe- 
cies, the borders are a little more distinctly crenate-serrate. But 
such a difference is of no account in leaves of the same type as 
the polymorphous Populus arctica, whose borders are entire or 
undulate, or more or less deeply serrate- crenate. Liriodendron 
and sassafras, not at all represented in the Laramie, are found in 
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the Miocene, especially in that of Europe, in remarkably similar 
forms of leaves. Even Liriodendron giganteum of the Dakota 
group, considering the leaves only, is reproduced in L. tulipifera 
of the present North American flora. The same observation can 
be made on Fagus and Quercus, in comparing Fagns polyclada 
and Quercus primordialis of the Cretaceous, which without rep- 
resentative in the plants of the Laramie group, have species of 
similar type in the Miocene and also in the flora of this epoch. 
The Cretaceous Platanus primceva is comparable to the Miocene 
P. gulielma, while of the types of Aralia, so remarkaby abun- 
dant in the Cretaceous of Kansas, two are found at Carbon and 
Evanston, and none in the Lignitic. Aralia quinqnepartita, fig- 
ured U. S. Geol. Repts., vn, PL xv, f. 6, and still from better 
specimen, Vol. via (ined.), PL vn, f. 4, is reproduced in Aralia 
augiistiloba of the Pliocene (gold gravel formation) of California. 
More of this same kind of analogy could be given, but the above 
is sufficient to prove that the characters of the flora of the Lara- 
mie group, or Eocene, greatly differ both from those of the Cre- 
taceous and of the Miocene of this continent. 

That they are related, and some of them positively identical 
with those of the Eocene of Europe, is remarked by Dr. Gardner, 
who has found in the Eocene of England, among a number of 
ferns, two species identified in the flora of the Laramie group. 
The table in the U. S. Geol. Repts., Vol. vn, p. 314, etc., indicates 
the relation of the plants of the Lignitic with those of different 
formations and localities as it was known when the volume was 
published. With the flora of Sezane, for example, the affinity is 
marked by twenty-one species. Since then a new kind of palm 
Ludoviopsis, obtained at Golden, indicates affinity to a species of 
Sezane, and another that of a finely preserved dicotyledonous 
leaf, figured in the same volume, PL xv, f. 5, is recognized by 
Saporta as identical to one of his species of the same locality, 
Steradia modesta, thus increasing in a remarkable degree, the 
evidence of the relation of the flora of the Laramie group with 
that of the Eocene of Sezane. 

But the review and discussion of the data concerning the Ter- 
tiary age of the Lignitic may be now of little importance, as all 
the phytopalajontologists who have entered into the discussion, 
have recognized the Tertiary characters of its flora. For it 
is evident that a number of the species described as Mio- 
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cene by Dr. Newberry from the Fort Union group, are iden- 
tical with those abundantly represented at Golden. If this fact 
has not been acknowledged by the eminent geologist of New 
York, the cause is most probably due to the mingling of the 
specimens submitted to him, which, derived from divers localities, 
were representatives of two formations, but were labeled as from 
the same locality, as would be, for example, the specimens of 
Carbon mixed with those of Golden, or those of Washakie mixed 
with those of Black Butte. A lot of specimens sent to me by 
the U. S. Geol. Survey, and labeled Point of Rocks, were certainly 
obtained from the Washakie group, as all represent Miocene spe- 
cies without analogy to those collected later by Dr. Hayden at 
Point of Rocks. This supposition only can explain the aggre- 
gation in the same geological group, of species like Taxodium 
occidentale, the large palms, Sabal Campbelli, the remarkable 
leaves of Platanus Haydeni, P. Raynoldsi, Tilia antiqua, etc., with 
such positively Miocene plants as Sequoia Langsdorffi, the forms 
of Populus allied to P. arctica, even species of our time, Onoclea 
sensibilis, Cory/us Americana, C roslrata, etc. All this gives to 
the Union group an evident Miocene facies, and therefore, from 
this consideration only, and in substituting Miocene for Tertiary, 
it would be possible and right to say, that no Miocene plant has 
been found in the Laramie group. 

On the identity of some of the species of plants of the Union 
group with those of the Laramie, there is no possible doubt. 
The most abundant remains procured at the Raton mountains, by 
divers explorations, represent Sabal Campbelli; some of the 
finest specimens procured at Golden are of Platanus Haydeni 
and P. Raynoldsi. Some large pieces of sandstone, procured at 
Golden for the Museum of Princeton College, represent both the 
species figured in the illustrations of Dr. Newberry, Pis. xix and 
xxi. And as all the specimens I have described from the collec- 
tion made by the Geological Survey of Dr. F. V. Hayden, are 
now deposited in the National Museum, the determination of the 
species can be there critically examined. 



